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DETAILED ACTION 
Claim Objections 

Claim 19 is objected to because of tine following informalities: The word "a' 
should be place before Joule-Thomson valve (see line 3). Appropriate correction is 
required. 

Claim Rejections - 35 USC §112 

The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of 
malting and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 

Claims 1 , 9, and 16 are rejected under 35 U.S.C. 112, first paragraph, as failing 
to comply with the written description requirement. The claim(s) contains subject matter 
which was not described in the specification in such a way as to reasonably convey to 
one skilled in the relevant art that the inventor(s), at the time the application was filed, 
had possession of the claimed invention. Claims 1, 9, and 16 have been amended such 
that the separator is configured to allow separation of a cooled low pressure feed gas at 
about feed gas pressure (see claim 1, lines 2-3; claim 9, lines 3-4; and claim 16, lines 1- 
2). The specification cites that that a separator receives a cooled low pressure feed 
gas, which does not limit the pressure as long as the feed gas is which the range of a 
low pressure gas, which is at or below 1 100 psig (see applicant's specification, page 5, 
last paragraph). 
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The following is a quotation of the second paragraph of 35 U.S.C. 1 1 2: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

Claims 1, 9, and 16 are rejected under 35 U.S.C. 112, second paragraph, as 
being indefinite for failing to particularly point out and distinctly claim the subject matter 
which applicant regards as the invention. 

The term "about" In claims 1 , 9, and 16 is a relative term which renders the claim 
indefinite. The term "about" is not defined by the claim, the specification does not 
provide a standard for ascertaining the requisite degree, and one of ordinary skill in the 
art would not be reasonably apprised of the scope of the invention. Because "at about 
feed gas pressure" (see claim 1. lines 2-3; claim 9, lines 3-4; and claim 16, line 2) 
encompasses an infinite range, the claims are indefinite. The examiner suggests giving 
a range of pressure for the feed gas such as "about 300 psig to about 700 psig" instead 
of "about a feed gas pressure". 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the phor art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 

USPQ 459 (1966), that are applied for establishing a background for determining 

obviousness under 35 U.S.C. 103(a) are summarized as follows: 
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1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

Claims 1-3, 5, 7, and 16-18 are rejected under 35 U.S.C. 103(a) as being 

unpatentable over Vijayaraghavan et al (US 5,566,554) in view of Lee et al (US 

6,354,105 B1). 

Regarding claim 1, Vijayaraghavan et al discloses a natural gas liquid plant, 
comprising: a separator (6) that is configured to allow separation of a cooled low 
pressure feed gas (1 ) at about feed gas pressure into a liquid portion and a vapor 
portion, and a first pressure reduction device (24) that is configured to receive the liquid 
portion and to allow reduction of pressure of the liquid portion to provide refrigeration for 
a first cooler (8) that is fluidly coupled to the separator and that is configured to allow 
cooling of a low pressure feed gas to thereby allow formation of the cooled low pressure 
feed gas; a second pressure reduction device (20); and a demethanizer (36) (see 
column 3, line 7 through column 4, line 58 and figure 1). 

Vijayaraghavan et al does not disclose a second cooler and a second pressure 
reduction device fluidly coupled to the separator, wherein the second cooler is 
configured to allow cooling of at least part of the vapor portion, and wherein the second 
pressure reduction device is configured to reduce pressure of the part of the vapor 
portion to a degree effective to provide the part of the vapor portion to an absorber as 
lean absorber reflux; and wherein the absorber is configured to produce an absorber 
overhead product to thereby provide refrigeration for the second cooler, and wherein the 
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absorber is furtlier configured to produce an absorber bottoms product, and a 
demethanizer fluidly coupled to the absorber and configured to receive the absorber 
bottoms product as lean reflux. 

Lee et al discloses a natural gas liquid plant, comprising: a separator (34a) that 
is configured to allow separation of a cooled low pressure feed gas at about feed gas 
pressure into a liquid portion and a vapor portion, and a first pressure reduction device 
(see figure 4) that is configured to receive the liquid portion and to allow reduction of 
pressure of the liquid portion; a second cooler (26) and a second pressure reduction 
device (see figure 4) fluidly coupled to the separator (34a), wherein the second cooler 
(26) is configured to allow cooling of at least part of the vapor portion, and wherein the 
second pressure reduction device is configured to reduce pressure of the part of the 
vapor portion to a degree effective to provide the part of the vapor portion to an 
absorber (28a) as lean absorber reflux; and wherein the absorber is configured to 
produce an absorber overhead product to thereby provide refrigeration for the second 
cooler (26), and wherein the absorber (28a) is further configured to produce an 
absorber bottoms product, and a demethanizer (28) fluidly coupled to the absorber and 
configured to receive the absorber bottoms product as lean reflux (see figure 4 and 
column 9, line 35 through column 10, line 14). 

Lee et al does not disclose a first pressure reduction device that is configured to 
receive the liquid portion and to allow reduction of pressure of the liquid portion to 
provide refrigeration for a first cooler that is fluidly coupled to the separator and that is 
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configured to allow cooling of a low pressure feed gas to thereby allow formation of the 
cooled low pressure feed gas. 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to modify the teachings of Vijayaraghavan et al with the teachings 
of Lee et al such that a NGL plant comprises a second cooler and a second pressure 
reduction device fluidly coupled to the separator, wherein the second cooler is 
configured to allow cooling of at least part of the vapor portion, and wherein the second 
pressure reduction device is configured to reduce pressure of the part of the vapor 
portion to a degree effective to provide the part of the vapor portion to an absorber as 
lean absorber reflux; and wherein the absorber is configured to produce an absorber 
overhead product to thereby provide refrigeration for the second cooler, and wherein the 
absorber is further configured to produce an absorber bottoms product, and a 
demethanizer fluidly coupled to the absorber and configured to receive the absorber 
bottoms product as lean reflux in order to provide addition refrigeration devices (see 
Vijayaraghavan et al column 7, lines 34-58) since the cooler (26) and absorber (38a) 
provide additional refrigeration (see Lee et al column 6, lines 43-56 and column 9, lines 
51-64). 

Regarding claim 2, Vijayaraghavan et al disclose a NGL plant wherein the low 
pressure feed gas has a pressure of about 300 psig to about 700 psig (see column 4, 
lines 13-19). 

Regarding claim 3, Vijayaraghavan et al discloses a NGL plant further comprising 
a plurality of side reboilers (12, 14) that are thermally coupled to the demethanizer (36) 
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and that are configured to cool a portion of the low pressure feed gas (3) (see figure 1 
and column 7, lines 17-34).. 

Regarding claim 5, Vijayaraghavan et al does not disclose a NGL plant wherein 
the demethanizer is configured to receive the liquid portion that is reduced in pressure 
as a demethanizer feed stream. 

Lee et al discloses a NGL plant wherein the demethanizer (28) is configured to 
receive the liquid portion (38a) that is reduced in pressure, by a pressure reduction 
device (see figure 4), as a demethanizer feed stream (see column8, line 56 through 
column 9, line 3 and figure 4). 

It would have been obvious to choose the demethanizer is configured to receive 
the liquid portion that is reduced in pressure as a demethanizer feed stream that is used 
to provide refrigeration for a first cooler of a low pressure feed gas from a finite number 
of identified, predictable solutions for ways of cooling and reducing pressure of streams, 
i.e., it would have been "obvious to try" the specific structure of the liquid portion of a 
separator used to provide refrigeration for first cooler of a low pressure feed gas and a 
demethanizer feed stream the refrigeration capable of the NGL plant. 

Regarding claim 7, Vijayaraghavan et al does not disclose a NGL plant wherein 
ethane recovery is at least 85 mor/o and propane recovery is at least 99 mol%. 
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Lee et al discloses at least about 90% of the C2+ hydrocarbons in said feed gas 
are recovered in said natural gas liquid product (see column 4, lines 43-55) such that at 
least 85 mol% of ethane is recovered and at least 99 mol% of propane is recovered. 

The combination of the teachings of Vijayaraghavan et al and Lee et al would 
yield the predictable result of a NGL plant wherein ethane recovery is at least 85 mol% 
and propane recovery is at least 99 mol%. 

Regarding claim 16, Vijayaraghavan et al discloses a natural gas liquid plant that 
comprises a separator (6) that is configured to receive a cooled low pressure feed gas 
(1) at about feed gas pressure and that is fluidly coupled to a demethanizer (36), 
wherein the plant is further configured such that refrigeration duty of the demethanizer is 
provided at least in part by expansion of a liquid portion of the cooled low pressure feed 
gas from the feed gas pressure (12, 14) and an expansion of a vapor portion from the 
feed gas pressure using a device (20) other than a turboexpander, and wherein the 
demethanizer is configured to receive the expanded liquid portion as demethanizer feed 
(see column 3, line 7 through column 4, line 58 ; column 7, lines 17-34; and figure 1). 

Vijayaraghavan et al does not disclose a separator that is fluidly coupled to an 
absorber and a demethanizer, wherein the plant is further configured such that 
refrigeration duty of the absorber and demethanizer are provided at least in part by 
expansion of a liquid portion of the cooled low pressure feed gas from the feed gas 
pressure and an expansion of a vapor portion from the feed gas pressure using a 
device other than a turboexpander. 
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Lee et al discloses a separator (34a) that is fluidly coupled to an absorber (28a) 
and a demethanizer (28), wherein the plant is further configured such that refrigeration 
duty of the absorber (28a) and demethanizer (28) are provided at least in part by 
expansion of a liquid portion of the cooled low pressure feed gas from the feed gas 
pressure (120, 80) and an expansion of a vapor portion from the feed gas pressure 
using a device (100) other than a turboexpander (see figure 4; column 5, line 50 through 
column 6, line 42; column 9, line 51 through column 10, line 14). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to modify the teachings of Vijayaraghavan et al with the teachings 
of Lee et al such that a NGL plant comprises a separator that is fluidly coupled to an 
absorber and a demethanizer, wherein the plant is further configured such that 
refrigeration duty of the absorber and demethanizer are provided at least in part by 
expansion of a liquid portion of the cooled low pressure feed gas from the feed gas 
pressure and an expansion of a vapor portion from the feed gas pressure using a 
device other than a turboexpander in order to provide addition refrigeration devices (see 
Vijayaraghavan et al column 7, lines 34-58) since the absorber (38a) provides additional 
refrigeration (see Lee et al column 6, lines 43-56 and column 9, lines 51-64). 

Regarding claim 17, Vijayaraghavan et al discloses a NGL plant further 
comprising a cooler (8) that is configured to further cool the cooled low pressure feed 
gas using an expanded liquid portion of the cooled low pressure feed gas as a 
refrigerant (see figure 1 and column 4, line 59 through column 5, line 7). 
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Regarding claim 18, Vijayaraghavan et al does not disclose a NGL plant wherein 
the absorber is configured to produce an absorber bottom product that is fed to the 
demethanizer as reflux. 

Lee et al discloses a NGL plant wherein the absorber is configured to produce an 
absorber bottom product that is fed to the demethanizer as reflux (see figure 4 and 
column 9, lines 51-64). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to modify the teachings of Vijayaraghavan et al with the teachings 
of Lee et al such that a NGL plant wherein the absorber is configured to produce an 
absorber bottom product that is fed to the demethanizer as reflux in order to provide 
addition refrigeration devices (see Vijayaraghavan et al column 7, lines 34-58) since the 
absorber (38a) provides additional refrigeration (see Lee et al column 6, lines 43-56 and 
column 9, lines 51-64). 

Claim 4 is rejected under 35 U.S.G. 103(a) as being unpatentable over 
Vijayaraghavan et al (US 5,566,554) and Lee et al (US 6,354,105 B1) as applied to 
claim 1 above, and further in view of Hoffart et al (US 6,295,833 B1) and Campbell et al 
(US 5,771,712). 

Regarding claim 4, Vijayaraghavan et al does not discloses a NGL plant wherein 
the first pressure reduction device comprises a hydraulic turbine, and wherein the 
second pressure reduction device comprises a Joule-Thomson valve. 
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However, Vijayaraghavan et al discloses a controlled expansion valve (24) as tlie 
first pressure reduction device (see figure 1 and column 4, line 59 through column 5, 
line 7) and an expander (20) as the second reduction device (see figure 1, lines 35-58). 

Hoffart et al discloses that expander (56) may be an expansion valve, hydraulic 
turbine or other expansion device, or combination thereof (see column 5, lines 52-65). 

Therefore, because these two expansion devices were art recognized 
equivalents at the time the invention was made, one of ordinary skill in the art would 
have found it obvious to substitute a hydraulic turbine for a controlled expansion valve. 

Additionally, it would have been obvious to one having ordinary skill in the art at 
the time the invention was made to use a hydraulic turbine as the first pressure 
reduction device, since it was known in the art that a hydraulic turbine is an expansion 
device (see MPEP 2144.03 (A-E)). 

Campbell et al discloses an expansion valve (13) produced the Joule-Thomson 
effect during expansion (see column 54 through 9) such that the expansion valve is a 
Joule-Thomson valve. 

Therefore, because these two expansion devices were art recognized 
equivalents at the time the invention was made, one of ordinary skill in the art would 
have found it obvious to substitute a Joule-Thomson valve for an expander. 

Additionally, it would have been obvious to one having ordinary skill in the art at 
the time the invention was made to use a Joule-Thomson valve as the second pressure 
reduction device, since it was known in the art that a Joule-Thomson valve is an 
expansion device (see MPEP 2144.03 (A-E)). 
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Claim 6 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Vijayaraghavan et al (US 5,566,554) and Lee et a! (US 6,354,105 B1) as applied to 
claim 1 above, and further in view of Buck (US 4,617,039). 

Regarding claim 6, Vijayaraghavan et al does not discloses a NGL plant further 
comprising a turboexpander that is configured to allow expansion of part of the vapor 
portion, and further comprising a second separator that is configured to receive the 
expanded part of the vapor portion and to produce a liquid that is employed as a lean 
demethanizer reflux and a vapor that is fed into the absorber. 

However, Vijayaraghavan discloses an expander (20), a second separator (30), 
and a demethanizer (36) (see column 3, line 7 through column 4, line 58 and figure 1). 

Lee et al discloses a pressure reduction device, a second separator (34), and a 
liquid (38a) that is employed as a lean demethanizer reflux and a vapor (44a) that is fed 
into the absorber (28a) (see figure 4, column8, line 56 through column9, line 3; and 
column 9, line 35 through column 10, line 14). 

Lee et al does not disclose a NGL plant further comprising a turboexpander that 
is configured to allow expansion of part of the vapor portion, and further comprising a 
second separator that is configured to receive the expanded part of the vapor portion 
and to produce a liquid that is employed as a lean demethanizer reflux and a vapor that 
is fed into the absorber. 

Buck discloses a first separator (103), a turboexpander (106) that is configured to 
allow expansion of part of the vapor portion, and further comprising a second separator 
(107) that is configured to receive the expanded part of the vapor portion and to 
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produce a liquid tliat is employed as a lean deethanizer reflux and a vapor that is fed 
into the separator (see figure 1 and column 3, line 43 through column 4, line 40). 
Buck does not disclose an absorber. 

The combination of the prior art elements of a turboexpander that is configured to 
allow expansion of part of the vapor portion, and further comprising a second separator 
that is configured to receive the expanded part of the vapor portion and to produce a 
liquid that is employed as a lean demethanizer reflux and a vapor that is fed into the 
absorber would have yielded the predictable result of increased of product streams. 

Claim 19 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Vijayaraghavan et al (US 5,566,554) and Lee et al (US 6,354,105 B1) as applied to 
claim 16 above, and further in view of Campbell et al (US 5,771,712). 

Regarding claim 19, Vijayaraghavan et al discloses a NGL plant wherein the 
separator (6) is configured to separate a vapor portion (16) from the cooled low 
pressure feed gas (1) and an expander (20) is configured to further cool a first part of 
the vapor portion (see column 3, line 36 through column 4, line 58 and figure 1). 

Vijayaraghavan et al does not disclose wherein a Joule-Thomson valve is 
configured to further cool a first part of the vapor portion for introduction into the 
absorber. 

Campbell et al discloses an expansion valve (13) produced the Joule-Thomson 
effect during expansion (see column 54 through 9) such that the expansion valve is a 
Joule-Thomson valve. 
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Therefore, because these two expansion devices were art recognized 
equivalents at the time the invention was made, one of ordinary skill in the art would 
have found it obvious to substitute a Joule-Thomson valve for an expander. 

Lee et al discloses a valve which is configured to further cool a first part of the 
vapor portion for introduction into the absorber (28a) (see figure 4 and column 9, lines 
43-64). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to modify the teachings of Vijayaraghavan et al and Campbell et al 
with the teachings of Lee et al such that a NGL plant wherein a Joule-Thomson valve is 
configured to further cool a first part of the vapor portion for introduction into the 
absorber in order to provide addition refrigeration devices (see Vijayaraghavan et al 
column 7, lines 34-58) since the absorber (38a) provides additional refrigeration (see 
Lee et al column 6, lines 43-56 and column 9, lines 51-64). 

Claim 20 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Vijayaraghavan et al (US 5,566,554), Lee et al (US 6,354,105 B1), and Campbell et al 
(US 5,771 ,712) as applied to claim 19 above, and further in view of Buck (US 
4,617,039). 

Regarding claim 20, Vijayaraghavan et al does not disclose a NGL plant further 
comprising a turboexpander that is configured to expand and cool a second part of the 
vapor portion. 

Lee et al discloses an expansion valve (100) that is configured to expand and 
cool a second part of the vapor portion (see column 6, lines 20-42 and figure 4). 
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Buck et al discloses a turboexpander (106) used to expansion a vapor portion of 
a separator (103) (see column 4, lines 3-26 and figure 1). 

Therefore, because these two expansion devices were art recognized 
equivalents at the time the invention was made, one of ordinary skill in the art would 
have found it obvious to substitute a turboexpander for an expansion valve. 

Additionally, it would have been obvious to one having ordinary skill in the art at 
the time the invention was made to use a turboexpander that is configured to expand 
and cool a second part of the vapor portion, since it was known in the art that a 
turboexpander is an expansion device (see MPEP 2144.03 (A-E)). 

Claims 9-10, 12-13 and 15 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Vijayaraghavan et al (US 5,566,554) in view of Buck (US 4,617,039) 
and Lee et al (US 6,354,105 B1). 

Regarding claim 9, Vijayaraghavan et al discloses a NGL plant comprising: a 
primary cooler (8) that is configured to cool a low pressure feed gas, a separator (6) that 
is configured to separate the cooled low pressure feed gas at about feed gas pressure 
in a liquid portion and a vapor portion; a first pressure reduction device (24) configured 
to reduce pressure of the liquid portion to thereby provide refrigeration for the primary 
cooler; a pressure reduction device that is configured to expand the vapor portion (20); 
and a demethanizer (36) (see column 3, line 7 through column 4, line 58 and figure 1 ). 

Vijayaraghavan et al does not disclose a primary and secondary cooler that are 
configured to cool a low pressure feed gas, and a first pressure reduction device that is 
configured to reduce pressure of the liquid portion to thereby provide refrigeration for 
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the secondary cooler; a third cooler that is configured to cool at least part of the vapor 
portion, and a pressure reduction device that is configured to expand the cooled vapor 
portion; and an absorber that is configured to receive the cooled and expanded vapor 
portion and to produce an overhead product that provides refrigeration for the third 
cooler and a bottom product that is employed as reflux in a demethanlzer. 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to have a primary and a secondary cooler, since it has been held 
that mere duplication of the essential working parts of a device involves only ordinary 
skill in the art (see MPEP 2144.04 (Vl-B)). 

Buck discloses a primary and secondary cooler (100, 102) that are configured to 
cool a low pressure feed gas, and a first pressure reduction device (104) that is 
configured to reduce pressure of the liquid portion to thereby provide refrigeration for 
the secondary cooler (102) (see figure 1 and column 3, line 43 through column 4, line 
51). 

Lee et al discloses a cooler (26) that is configured to cool at least part of the 
vapor portion, and a pressure reduction device (see figure 4) that is configured to 
expand the cooled vapor portion; and an absorber (28a) that is configured to receive the 
cooled and expanded vapor portion and to produce an overhead product that provides 
refrigeration for the cooler (26) and a bottom product that is employed as reflux in a 
demethanlzer (28) (see figure 4 and column 9, line 35 through column 10, line 14). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to modify the teachings of Vijayaraghavan et al with the teachings 
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of Buck and Lee et al such that a NGL plant comprises a primary and secondary cooler 
that are configured to cool a low pressure feed gas, and a first pressure reduction 
device that is configured to reduce pressure of the liquid portion to thereby provide 
refrigeration for the secondary cooler; a third cooler that is configured to cool at least 
part of the vapor portion, and a pressure reduction device that is configured to expand 
the cooled vapor portion; and an absorber that is configured to receive the cooled and 
expanded vapor portion and to produce an overhead product that provides refrigeration 
for the third cooler and a bottom product that is employed as reflux in a demethanizer in 
order to provide addition refrigeration devices (see Vijayaraghavan et al column 7, lines 
34-58) since the coolers (101, 102) of Buck provides additional cooling and the cooler 
(26) and absorber (38a) provide additional refrigeration (see Lee et al column 6, lines 
43-56 and column 9, lines 51-64). 

Regarding claim 10, Vijayaraghavan et al disclose a NGL plant wherein the low 
pressure feed gas has a pressure of about 300 psig to about 700 psig (see column 4, 
lines 13-19). 

Regarding claim 12, Vijayaraghavan et al discloses a NGL plant further 
comprising a plurality of side reboilers (12, 14) that are thermally coupled to the 
demethanizer (36) and that are configured to cool a portion of the low pressure feed gas 
(3) (see figure 1 and column 7, lines 17-34). 

Regarding claim 13, Vijayaraghavan et al does not disclose a NGL plant further 
comprising a turboexpander that is configured to allow expansion of part of the vapor 
portion, and further comprising a second separator that is configured to receive the 
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expanded part of the vapor portion and to produce a liquid that is employed as a lean 
demethanizer reflux and a vapor that is fed into the absorber. 

However, Vijayaraghavan discloses an expander (20), a second separator (30), 
and a demethanizer (36) (see column 3, line 7 through column 4, line 58 and figure 1). 

Lee et a! discloses a pressure reduction device, a second separator (34), and a 
liquid (38a) that is employed as a lean demethanizer reflux and a vapor (44a) that is fed 
into the absorber (28a) (see figure 4, column 8, line 56 through column 9, line 3; and 
column 9, line 35 through column 10, line 14). 

Lee et al does not disclose a NGL plant further comprising a turboexpander that 
is configured to allow expansion of part of the vapor portion, and further comprising a 
second separator that is configured to receive the expanded part of the vapor portion 
and to produce a liquid that is employed as a lean demethanizer reflux and a vapor that 
is fed into the absorber. 

Buck discloses a first separator (103), a turboexpander (106) that is configured to 
allow expansion of part of the vapor portion, and further comprising a second separator 
(107) that is configured to receive the expanded part of the vapor portion and to 
produce a liquid that is employed as a lean deethanizer reflux and a vapor that is fed 
into the separator (see figure 1 and column 3, line 43 through column 4, line 40). 

Buck does not disclose an absorber. 

The combination of the prior art elements of a turboexpander that is configured to 
allow expansion of part of the vapor portion, and further comprising a second separator 
that is configured to receive the expanded part of the vapor portion and to produce a 
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liquid that is employed as a lean demethanizer reflux and a vapor that is fed into the 
absorber would have yielded the predictable result of increased of product streams. 

Regarding claim 15, Vijayaraghavan et al does not disclose a NGL plant wherein 
ethane recovery is at least 85 mol% and propane recovery is at least 99 mor/o. 

Lee et al discloses at least about 90% of the C2+ hydrocarbons in said feed gas 
are recovered in said natural gas liquid product (see column 4, lines 43-55) such that at 
least 85 mol% of ethane is recovered and at least 99 mol% of propane is recovered. 

The combination of the teachings of Vijayaraghavan et al and Lee et al would 
yield the predictable result of a NGL plant wherein ethane recovery is at least 85 mol% 
and propane recovery is at least 99 mol%. 

Claim 11 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Vijayaraghavan et al (US 5,566,554), Buck (US 4,617,039), and Lee et al (US 
6,354,105 B1) as applied to claim 9 above, and further in view of Hoffart et al (US 
6,295,833 81 ) and Campbell et al (US 5,771 ,71 2). 

Regarding claim 1 1 , Vijayaraghavan et al does not discloses a NGL plant 
wherein the first pressure reduction device comprises a hydraulic turbine, and wherein 
the second pressure reduction device comprises a Joule-Thomson valve. 

However, Vijayaraghavan et al discloses a controlled expansion valve (24) as the 
first pressure reduction device (see figure 1 and column 4, line 59 through column 5, 
line 7) and an expander (20) as the second reduction device (see figure 1, lines 35-58). 

Hoffart et al discloses that expander (56) may be an expansion valve, hydraulic 
turbine or other expansion device, or combination thereof (see column 5, lines 52-65). 
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Therefore, because these two expansion devices were art recognized 
equivalents at the time the invention was made, one of ordinary skill in the art would 
have found it obvious to substitute a hydraulic turbine for a controlled expansion valve. 

Additionally, it would have been obvious to one having ordinary skill in the art at 
the time the invention was made to use a hydraulic turbine as the first pressure 
reduction device, since it was known in the art that a hydraulic turbine is an expansion 
device (see MPEP 2144.03 (A-E)). 

Campbell et al discloses an expansion valve (13) produced the Joule-Thomson 
effect during expansion (see column 54 through 9) such that the expansion valve is a 
Joule-Thomson valve. 

Therefore, because these two expansion devices were art recognized 
equivalents at the time the invention was made, one of ordinary skill in the art would 
have found it obvious to substitute a Joule-Thomson valve for an expander. 

Additionally, it would have been obvious to one having ordinary skill in the art at 
the time the invention was made to use a Joule-Thomson valve as the second pressure 
reduction device, since it was known in the art that a Joule-Thomson valve is an 
expansion device (see MPEP 2144.03 (A-E)). 

Claim 14 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Vijayaraghavan et al (US 5,566,554), Buck (US 4,617,039), and Lee et al (US 
6,354,105 B1) as applied to claim 9 above, and further in view of admitted prior art. 
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Regarding claim 14, Vijayaraghavan et al does not disclose a NGL plant wherein 
the primary cooler employs as least one of external ethane, external propane, and the 
absorber overhead product as a refrigerant. 

Lee et al discloses a cooler employs as least one of external ethane, external 
propane and another cooler employs the absorber overhead product as refrigerants 
(see figure 4). 

The admitted prior art discloses that it is known to have a NGL plant wherein the 
primary cooler employs as least one of external ethane, external propane, and the 
absorber overhead product as a refrigerant (see figure 2 and page 2, lines 6-25). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to modify the teachings of Lee et al with the teachings of the 
admitted prior art such that the primary cooler employs as least one of external ethane, 
external propane, and the absorber overhead product as a refrigerant in order to 
enhance ethane and/pr propane recovery. 

Response to Arguments 

Applicant's arguments with respect to claims 1-20 have been considered but are 
moot in view of the new ground(s) of rejection. 

The prior art references do not disclose the amendment of "a separator that is 
configured to separate the cooled low pressure feed gas at about feed gas pressure". 

Regarding claim 9, although Lee et al does not disclose a third cooler that is 
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configured to cool at least part of the vapor portion, a new rejection is necessitated by 
amendment. 

Conclusion 

Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to NATASHA YOUNG whose telephone number is 571- 
270-3163. The examiner can normally be reached on Mon-Thurs 7:30 am-6:00 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Walter Griffin can be reached on 571-272-1447. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



/N. Y./ 

Examiner, Art Unit 1797 
/Walter D. Griffin/ 

Supervisory Patent Examiner, Art Unit 1797 



